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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-3 CriocoGeH mpuMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MaTEMAaTHYECKHUM armapat, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO CCIIEN0BAaHUS IPU
pelieHnur npohecCHOHATBHBIX 3aa4

N1-7 leMOHCTpUPYET IOHUMAHUE XUMHAYECKHX ITPOLIECCOB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padota
1. lanbBanmyeckuii snemMeHT. Inekrposinus. Kopposus meramioB (Konrponbnas padota)
2. PactBopbI 351eKTpoauTOB. Bogopoausiii mokasarens (KonTpossHas padboTa)
3. Xumuueckas TepMOJMHAMUKa, paBHOBecHe, kuHeTuka (KontposbHas paboTta)
4. DeKTpOHHOE CTpOoeHHe aTOMOB. Xumuueckas cBsi3b (KonTponbnas padota)

BPC aucuunjanubl

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunexc KM- | KM- | KM- | KM-
Paznen nucuumninHb KM: 1 5 3 4

Cpok KM: 4 8 12 16

Baenenue. OcHOBHBIC 3aKOHBI XMHUH.

Baenenue. OcHOBHBIC 3aKOHBI XMHUH. +

Crtpoenue BemecTBa. DIEKTPOHHOE CTPOSHUE aTOMOB.
[Tepuoanyeckas cuctema IEMEHTOB. XUMUYECKasl CBSI3b.

Crtpoenue BemecTBa. DIEKTPOHHOE CTPOSHUE aTOMOB.
[Tepuoanyeckas cuctema IEMEHTOB. XUMUYECKasl CBSI3b.

OO0111e 3aKOHOMEPHOCTH XMMUYECKUX MpoLeccoB. OCHOBBI
XUMHUUYECKON TEpMOAUHAMUKH. OCHOBBI XMMHUYECKON KUHETHKH.

OO0111e 3aKOHOMEPHOCTH XMMUYECKUX MpoLeccoB. OCHOBBI
XUMHUUYECKON TEpMOAMHAMUKH. OCHOBBI XMMHUYECKON KHUHETHKH.

PactBopsrl. Bogopoansiii nmoka3arens cpenbl pH.

PactBoprl. Bogopoansiii nmokazarens cpenbl pH. +

DIEKTPOXUMHUYECKUE MTPOLIECCHl. XUMUYECKUE UCTOYHUKHU TOKA.
Onektponn3. Koppo3usi METaiIOB M 3a1IUTa OT KOPPO3HH.

DIEKTPOXUMHUYECKUE MTPOLIECCHl. XUMUYECKUE UCTOYHUKHU TOKA.
Onektponn3. Koppo3usi METaiuIoB M 3a1IUTa OT KOPPO3HH.




BecKM:| 20 | 30 | 20 | 30 |




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
OIlK-3 N-7onk-3 HemoHcTtpupyet | 3HaTh: DIEeKTPOHHOE CTPOEHUE aTOMOB. XuMuueckas cBsa3b (KonTponsHas pabora)
MOHUMAaHUe XMMHYECKHUX | OCHOBHBIE 3aKOHOMEPHOCTH | XUMHUYecKas TepMOJIMHAMUKa, paBHOBecue, kuHeTnka (KontponpHas
MIPOIIECCOB MPOIIECCOB KOPPO3UHU pabora)

METaJIJIOB ¥ 3aLIHUTHI
KOHCTPYKIIMOHHBIX
MaTepUaIoB OT KOPPO3UH
OCHOBHBIE XapaKTEPUCTHUKU
OKHCIIUTEIIBHO-
BOCCTAHOBUTEIIBHBIX CHCTEM,
KJ1accu(UKaLUIo
AIEKTPOXUMUIECKUX
CHCTEM, UX MPAKTHYECKOE
WCTIOJIh30BaHUE

OCHOBHbIE KHHETHUECKUE
3aKOHBI U 3aKOHOMEPHOCTH
MIPOLIECCOB, MPUHLIUIIBI
KHHETHYECKUX PacYeTOB
CBOWCTBA pacTBOPOB M UX
OCHOBHBIE XapaKTEPUCTHUKH,
METO/bI ONPEIeNICHHS U
OILIEHKH 3TUX XapaKTEPUCTHK
o01111e 3aKOHOMEPHOCTH
XUMHAYECKHX SIBIICHUH 1
MPOIIECCOB, OCHOBBI
XUMHYECKON

PactBops! anekTponuToB. Bogopoansiii mokazatens (Kontponbhuas pabota)
lanbBanmyeckuii aemeHT. Dnekrpoius. Koppos3us metanion
(KonTponbsHas pabora)




TEPMOAMHAMHKY, IIPUHITAIIHI
TEPMOAMHAMHYECKUX
pacdeToB

KJ1acCU(UKALIMIO U CBOICTBA
XUMHYECKHUX JIEMEHTOB U
HX COCTMHECHHUM,
B3aMMOCBSI3b CTPOCHHUS U
CBOMCTB BEILIECTB
HCTOYHUKU HAyYHO-y4e€OHOM
nHpopmanuu (y4eOHUKH,
CIPABOYHHKH, 0a3bl
JAHHBIX ) 110 U3yYECHHBIM
pazaenaM JUCIHUILTAHBI
OCHOBHBIE 3aKOHBI 1
3aKOHOMEPHOCTH 001IeH
XUMHH U METOJIbI 00paboTKH
IKCIIEPUMEHTAITLHBIX
JTAHHBIX

OCHOBBI TEXHUKH
0€30IaCHOCTH U MpaBuIIa
MIPOBEJICHUS YKCIICPUMEHTA B
XUMHYECKOH J1abopaTopuu
YMerts:

MPOBOAUTH XUMUYECKHIA
SKCIEPUMEHT MO 33JJaHHOU
MeTOoAMKe, 00pabOTKy U
aHaJIA3 MTOJTYYCHHBIX
PE3YIBTATOB C
MIPUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTeMaTHYECKOTO arrapara
obecrieunBaTh COOIIOICHUE
AKOJIOTUYECKOM




0e30MmacHOCTH Ha
MIPOU3BOJICTBE H
TJTAHUPOBATH 3KO3AIIUTHBIC
MEpPOTIPUSTHS U
MEPOIIPHSATHS [10 SHEPTO- U
pecypcocOepeKeHHI0 Ha
MIPOU3BOJICTBE
oOecrieunBaTh COOIIOIEHUE
MIPaBWJI TEXHUKHU
0€e301IacHOCTH,
HCIIOJIb30BATh MTPUEMBI
MIEPBO TOMOIIIH, METOJIBI
3aIUTHI B YCIOBHSX
Ype3BbIUAIHBIX CUTYAIHH
OCYIIECTBIISITH TIOUCK,
XpaHeHue, 00paboTKy 1
aHamM3 MHPOpMAaIUH U3
Pa3TUYHBIX UCTOYHUKOB U
0a3 TaHHBIX M0 U3YYEHHBIM
pazaenaM JUCIUILTHHBL,
MIPEJICTABIIATH €€ B
TpebyemoM (opmare ¢
HCIIOJIb30BAHUEM
MH(OPMALIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTUI
JEMOHCTPHUPOBATH OA30BHIE
3HAHUS B 00JIACTH XUMUH,
BBISBJISTH XUMHUYECKYIO
CYITHOCTB TIPOOIIEM,
BO3HHKAOIIHNX B XO7IC
npodeccroHanbHOI
NESATSIILHOCTH; IPUMEHSTh




JUISL MIX pa3perieHust
OCHOBHBIC 3aKOHBI
€CTECTBO3HAHUS, METOIBI
TEOPETHYECKOTO U
HKCHEPUMEHTAIHHOTO
UCCIIEIOBAHMS,
CaMOCTOSITENILHO, TIOTIOJTHSATh
Y CHCTEMaTHU3UPOBaTh
pUOOpETEHHBIC 3HAHUSI 10
JHMCIUIIITHHE




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. DjieKTpoHHOE CTPOeHHe ATOMOB. XHMHUYeCKasi CBA3b

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHUsi KOHTPOJIbHOIO MepomnpusTusi: Padora BBINONHSIETCS O BapHaHTaM

OMJIETOB Ha IMPAKTUYCCKOM 3aHATHUU

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

PaboTa opueHTHpOBaHa Ha 3HAHKE [IOJOKEHHSI KBAHTOBO-MEXaHUUECKOW MOJIENI CTPOEHUS
aToMa U OIpEEIICHUE POCTPAHCTBEHHBIX CTPYKTYP MOJIEKYJI 110 METOlY BaJICHTHBIX CBA3EH

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: UCTOYHUKH HAy4HO-
yueOHoi uHpopmaiuu (yueOHUKH,
CIPAaBOYHHUKHU, 0a3bl JaHHBIX) IIO
W3Y4YEHHBIM paznenam
JVICTIATUTHHEI

1.C To4KH 3peHHsI METO/1a MOJIEKYJISIPHBIX OpOUTasIeH,
1300pa3uTe FHEPreTUUECKYI0 JUarpaMMy MOJIEKYJIbl WIH
noHa C2-, mpuBEeINTE CBSI3BIBAIOIINE U PA3PHIXIISIONINE
opOUTaNHX U 3al0JIHUTE UX 3JeKTpoHaMu. OO0CHYyHTE
BO3MOYXHOCTb WJIM HEBO3MOKHOCTb CYIIIECTBOBAHUS
MOJIEKYJIbl WJIK MOHA, YKQKUTE MOPAIOK CBA3H. YKaXKUTE
MarHMTHbIE CBOWCTBA (IMaMarHeTU3M, apamMarHeTu3M)
MOJIEKYJIbl WJIK MOHA, €CJIU CYIIECTBOBAHUE YACTHIIBI
BO3MOXHO ¢ TOUKH 3peHust MMO.

3HaTh: KJIacCU(UKAIUIO u
CBOWCTBA XMMHYECKHX D3JIEMEHTOB
U WX COCIVHEHUW, B3aUMOCBS3b
CTPOEHUS M CBOMCTB BEUIECTB

1. Ykaxute KBaHTOBbIE YKciia GOPMUPYIOLIETO
aneKkTpoHa 3nemenTa 3d3. HanummTe 31eKTpOHHYIO
KoHburypamuio. [IpuBeaure ero 3JeKTPOHHbIE aHAJIOTH

3HaTh: OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTH OOIIeH XUMHUH U
METO/IBI 00paboTKH
IKCTIEPUMEHTAIBHBIX JTaHHBIX

1.C TOuKM 3peHHs METO/1a BAJICHTHBIX CBA3EH,
OTpeeNuTe TUIl THOPUAN3aIUU (€CIIN €CTh) AaTOMHBIX
opburaneit ieHTpaigbHoro aroma B mojiekyie CHCI3
(uentpanbHbIi aToM - C). 3anumuTe rpaguuecKyro
(opMyiTy KpaTKOH 3JeKTPOHHOM KOH(UTypallii aTOMOB
MOJIEKYJIbI, C Y4€TOM r'MOpUIN3alui HEHTPaIbHOIO
aToMa. [TokaxnuTe IpOCTPaHCTBEHHYIO CTPYKTYPY
MoJieKyJbl. Ornpeienure NoNspHOCTh CBSI3€H B MOJIEKYJIE.
YKaKuTe NOJspHas WIKM HENOJIIpHAs JTaHHasl MOJIEKYJIA.

YMeTh: IEMOHCTPUPOBATH Oa30BBIC
3HaHMST B OOJacTH  XUMHH,
BBIABIIAATE XUMHWYCCKYIO CYIIHOCTDH
npo0OsieM, BO3HUKAIOIIUX B XOJE
poeCCHOHAIBHON JIeATETLHOCTH;
OPUMEHSTh s WX pa3pemieHus

OCHOBHBIC 3aKOHbI
€CTCCTBO3HAHMAA, METOAbI
TEOPECTUUCCKOT'O )51
9KCIICPUMCHTAJIIbHOTO

HCCICI0BaHUsI, CaMOCTOATCIBHO,

MOMNOJIHATh M CHCTEMaTH3UPOBATh
pruoOpeTeHHBIE 3HAHUS o

1.0npenenute NpOCTPaHCTBEHHYIO KOH(PUTYpALTHIO
moutekyn u PbCI2 u PbCl4. Tlokaxkure MexaHu3m
00pa30BaHMs CBS3€H B THX MOJIEKYJIaX 110 METOTY
BaJICHTHBIX cBs3ed. OnpeaenuTe NoIsIpHOCTh CBSI3U U
MTOJIIPHOCTH MOJICKYJTBI




‘ JUCLIUILIHHE

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOMPOCOB PACKPHITO U BRIOPAHO BEPHOE HAMPABICHUE JIJIsl PEIICHUS 3a/1a9

Ouenxa: 3

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue PEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-2. XumMnyeckasi TepMOAMHAMUKA, PABHOBeCHE, KHHETHKA

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOrO0 MeponpusaTus: KonrponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa mpoBeleHHs] KOHTPOJbHOr0 Meponpusitus: PaGora BBINMOIHSAETCS MO BapuUaHTaM

OMJIETOB Ha IMPAKTHYCCKOM 3aHATHHU

KpaTKOC CoA€CpKaHUuE 3alaHUA:

Pabora OpPUCHTHPOBAHA HA 3HAHHUEC 3dKOHOB U O6H.[I/IX SaKOHOMepHOCTCﬁ XUMHYECKUX SBICHUU
" ITpOLECCOB, OCHOB XHUMHYICCKOMN TEPMOJUHAMUKU, IPUHIUIIOB TCPMOANHAMHNYCCKUX
pacyeToB; OCHOB KMHCTUYCCKUX 3dKOHOB U 3aKOHOMepHO0TeI’I IIponecCcoB, NPUHIUIIOB

KHMHCTUYCCKHUX PACUCTOB.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3Harh: oO0mMe 3aKOHOMEPHOCTHU

XAMHYECKHUX SIBJIEHU u
MPOLECCOB, OCHOBBI XUMHYECKOU
TEPMOJANHAMUKH, MIPUHIUIIBI

TEPMOANHAMHUYCCKUX paCyYCTOB

1.YcraHoBuTe, BO3MOXKHO, JTU BOCCTAHOBIIEHHUE OKCH/IA
xene3a (II1) yrmepogom 10 cBogHOTO MeTaa mo
ypaBHenuto Fe203 + 3C(rpadur) = 2Fe + 3CO npu
temneparypax 298 u 1000 1 craHIapTHBIX COCTOSTHUSX
Bcex BelecTB. [Ipumure, 4TO SHTANBINS U SHTPOMIHS
peakLny HE 3aBUCST OT TEMIIEPATyphl

3HaTh. OCHOBHBIE KHHETHYCCKHE
3aKOHBI n 3aKOHOMCPHOCTHU
mponeccos, IIPUHIIHIIBI
KHHCTUYCCKUX PACUCTOB

1.Beibepute m00yr0 TEMIIEPATYPY U3 00JIACTH
CaMOIPOM3BOJILHOIO MPOTEKAHUS PEaKIUH

CO(r) + H2 (1) « C(x) + H20(T) B ipsiMOM HarpaBiIeHUN
U paccuuTaiiTe paBHOBECHBIE KOHIIEHTPAIIUH
ra3000pa3HbIX PEareHTOB, €CIIM UX UCXOIHBIC
koHueHTpanuu 6utH paBHbl C(CO(T))=0,6 MoB/1,
C(H2(r))=1 mons/1 u C(H20(r))=0,2 monb/1.
[IpemioxxuTe criocoObl yBeIUYeHUs BBIX0/1a MPOTYKTOB
MIPUBEICHHON XUMUYECKOW PEAaKIIMN B COOTBETCTBHH C
npuHiunom Jle [larense.

YMeTh:  OCYIIECTBIATH  MOWCK,

1.0xcup cepsl (IV) konnyecTBoM BeniecTBa 4 MOJIb/T U
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XpaHeHue, o0paboTKy W aHajIu3 KHCJIOPOJT KOJTMYECTBOM 2 MOJIB/JT CMEIIIaHbI B 3aKPBITOM
uHpOpMALlUM M3  PA3JIUYHBIX cucrteme npu nasiaeHuu P=3,039x105 Ila. K momenTy
UCTOYHMKOB M 0a3 JaHHBIX 10 HacTyIUIeHHS paBHOBecHs B peakuuu 2502+ 02 = 2503
U3Y4YEHHBIM paznenam ocrainock 20% B3siToro SO2.

JTUCIUIUIMHBI, TPEICTaBIATh €€ B Onpenenutb paBHOBECHBIE KOHIIEHTPAIUH

TpeOyemMoM dopmare c pearupyromux BEeUIecTB U IaBJICHUE B CUCTEME, TIPU
HCIIOJIb30BaHUEM KOTOPOM HACTYIHJIO PaBHOBECHE.

UH(POPMALMOHHBIX,

KOMITBIOTEPHBIX u CETEBBIX

TEXHOJIOTHI

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnonerus 3Hanus: OneHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "Hey0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-3. PacTBopsbl 31ekTpo/iuToB. Bogopoausblii nokasaresb

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro meponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BBINONHSAETCS MO BapuaHTaM
OMJIETOB HA MPAKTUYECKOM 3aHATUU

Kpartkoe cogep:xkanue 3aaHuA:
Pabora opreHTHpOBaHA Ha N3yYEHHE CBOMCTB PACTBOPOB M MX OCHOBHBIX XapaKTEPUCTHK,

METOHOB OIPCACIICHUA U OLCHKHU 3TUX XAPAKTCPUCTUK.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBBI TEXHUKH 1.Kak nzmenutcs pH pactBopa HNO3 ¢ maccoBoii nonei

0e30MacHOCTH u npaBuIIa wB=0,04 % u motHOCTHIO r=1,1 T/MJI TpU 10OaBIEHUU K

MPOBEACHUS  JKCIIEPUMEHTAa B Hemy NaCl no xonnentpanuu (NaCl) 0,05 mons/n?

XUMHUYECKOH J1abopaTopuu

3HaTh: CBOMCTBA PAacTBOPOB U HX 1.JlaiiTe onpenenenue CUIbHBIX U CIA0BIX SJIEKTPOIUTOB

OCHOBHBIE XapaKTePUCTHKH, C MO3UIIMU TEOPUU DIEKTPOIUTHUECKOHN IUCCOIMALINH.

METOJbl ONpPENEIECHUS] U OLEHKU [Ipusenure 3akoH OcTBanbaa. OObICHUTE pacyeT

ATUX XapaKTEPUCTUK BOJIOPOJTHOTO MOKAa3aTessl Cpebl AJIsi CHIIBHBIX U CJIa0bIX
JJIEKTPOJINTOB

YMers: o0ecneynBaTh 1.Paccunraiite cTeneHb THCCOMAMA HEKOTOPOTO
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coOnrofieHre  MpaBUI  TEXHUKHU
0€30I1aCHOCTH, HCIIOJIB30BATh
IpUEMbI TIEPBOM MOMOIIH, METO/IbI
3aIUTHI B YCIOBUSX
YpE3BBIYANHBIX CUTYaIIUH

ocHoBanus, eciu pH 0,3 M pactBopa paseH 9,6.
2.Paccunraiire pH 0,02 M pactBopa Ba(OH)2.
3.PaccuuTaiite, Kak ©3MEHMJIACh CTENEHb THAPOIN3a
COJIH, €CJIM IIPU HarpeBaHUU pacTBOpa 3Tou conu ero pH
yBenuuuiics ¢ 10 go 10,5.

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBITMHCTBO BOITPOCOB PACKPHITO U BHIOPAHO BEPHOE HAMPABJICHHE JIJISl PEILICHUS 3a71a4

Ouyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e PEUMYILIECTBEHHO BHIIIOJIHEHO

Ouyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OueHKa "Hey10BIETBOPUTENIbHO" BBICTABIISETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-4. I'anbBann4yeckuii 3jaeMeHT. Juektposu3. Koppo3ust meraios

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpoabHOro Meponpusitusi: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa mpoBeaeHUsi KOHTPOJIbHOIO MeponpusaTusa: Pabora BhINONHsSETCS MO BapUaHTaM

OUJIETOB HA MMPAKTUICCKOM 3aHATUU

KpaTKOC CoA€cpKaHUuE 3alaHUA:

Pabora OpPUCHTHPOBAHA HA OCHOBHBLIC XaPAKTCPHUCTUKH OKHUCIUTCIIEHO-BOCCTAHOBUTCIIbHBIX
CHCTEM, KJ'IaCCI/I(i)I/IKaHI/IIO SJICKTPOXUMHNYCCKUX CUCTEM, UX MMPAKTUYCCKOC UCITIOJIb30BAHUC,
OCHOBHBIC 3dKOHOMCPHOCTHU MPOLECCOB KOPPO3UU MCTAJUIOB U 3aIMUTHI KOHCTPYKIIHUOHHBIX

MaTepUalioB OT KOPPO3HH.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHbIE 3aKOHOMEPHOCTHU
IIPOLIECCOB KOPPO3UU METAIIOB U
3aIUTHI KOHCTPYKIIMOHHBIX
MaTepUajIoB OT KOPPO3UH

1.0npenenure TEPMOIUHAMUYECKYIO BO3MOKHOCTD
INMEKTPOXUMUYECKON KOPPO3UU UBIENUS U3 TaTYHU
Zn/Cu B obeckucnopoxxeaHom pactope 0,1 M NaCl
MIpY KOMHATHOM TeMrieparype. Hamwuimure ypaBHeHUs
AQHOJHOTO M KaTOIHOTO TporieccoB. CKOJIBKO U KaKOTO
KOMITOHEHTA Pa3pyIIUTCS, €CIIA B PE3yIbTaTe BBIICIUTCS
5,6 mu Bogopoaa(H.y.) Omeem: Koppo3usi BO3MOXKHA €
BBIIETICHUEM BOJI0poia. Macca OKUCIEHHOTO Zn paBHA
16,4 mr.

3HaTh: OCHOBHBIE XapaKTEPUCTUKU
OKHUCJIUTEITHHO-
BOCCTaHOBUTENIBHBIX
KJIaCCU(PUKAITHIO

CHUCTEM,

1.PaccuuTaiite Bpems1, HeoOxoaumoe Jutst mosyderus 10
T Ni- METAIITUYECKOTO MTOKPBITHS Ha JKEJIC3HOU JETaH
JIEKTPOIM30M BoHOTO pacTBopa NiSO4 mpu Toke,
paBHOM 5 A M KaTOJHOM BBIXOJIOM IO TOKY, PABHOM
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OJICKTPOXUMHUYCCKUX CHCTEM, HX
MPAKTUYCCKOC UCITOJIB30BAHUC

65%. IIpeqynoxure NoAXOAAIIMNA MaTepUal aHOA.
Hanumivre ypaBHEHUS 3JI€KTPOJHBIX MPOLIECCOB.
Omeem. 168,6 MUHYT, aHOJ — HUKEJICBBIM. .

YMers: o0OecnieunBaTh
colOuroieHue HKOJIOTHYECKOM
0€30MacHOCTH Ha NPOU3BOJCTBE U
IUTaHUPOBATh 9KO3aILUTHbIE

MEPOTIPHUITHS U MEPOIPHUSITHS TIO
SHEPro- U pecypcocOepekeHnIo Ha
IIPOU3BOJICTBE

1.PaccuuTaiite Bpems1, HeoOxoaumoe Jutst mosyderus 10
r Ni- METaJJIMYECKOr0 MOKPHITHS Ha JKEJIEe3HOH neTanu
JIEKTPOIM30M BogHOTO pacTBopa NiSO4 mpu Toke,
paBHOM 5 A M KaTOJJHOM BBIXOJIOM I10 TOKY, paBHOM
65%. IIpemnoxure NOAXOASAIINN MaTepral aHO 1a.
Hanumure ypaBHEHHS 3JIEKTPOAHBIX IIPOLIECCOB.
Omeem: 168,6 MUHYT, aHOJT — HUKEJICBBII.

YMeTh: MNpPOBOJAUTh XUMHUYECKUU
AOKCIEPUMEHT o 3aaHHOM
METOJMKe, OO0pabOTKy W aHaIu3
MOJIYYEHHBIX  pEe3yJIbTaTOB c
MIPUBJICYCHHUEM COOTBETCTBYIOIIETO
MaTEeMaTUYeCKOro arnrmapara

1.Paccunraiite 3/[C Mn/Cu raapBaHU4YECKOr0 3JI€MEHTa
ripu 298 K 1 akTUBHOCTH MOTEHIIUATIONPEIEISIONIUX
noHOB Katoja 10-4 moaw/i, anoga 10-2 Mob/I.
CocraBbTe ypaBHEHUS JEKTPOJIHBIX MPOLECCOB U
TOKOOOPa3yIolIeil peakuu.

Onucanne MKAJbI OIIEHHBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1neHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJTH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsera

1.B ranpBaHMYECKOM 3JIEMEHTE MPOTEKAET TOKOOOPA3yIoIas peakius

Fe + 2Ag+ = Fe2+ + 2Ag

Hanumure ypaBHeHUs: aHOIHOM U KaToAHOM noiypeakuuii. Paccuntaiite 9/C nanHoro
3JIEMEHTa JJI aKTUBHOCTEN noreHnuanonpenensonux nonoB 0,001 u 7=298K. Paccuuraiite
Macchl BELIECTB, KOTOPBIE NIPETEPIIEBAIOT IIPEBPALLEHUE HA KaTo/e U aHoje I'D mpu ero
paspsiic TOkoM 2 A B TeUEHUE 1,5 yacoB npu BbIxoge 1o Toky 100 %.

2. PaccuuraiiTe KOHCTaHTy paBHOBecHs 3TOM peakuuu 11.1 mpu 298 K aBymst criocobamu.
Hanummre Beipaxkenue 11 Kc. Kak MeHsieTcst BBIXOJ] IPOJAYKTOB C POCTOM TeMIIEpaTyphl?
3. Paccuuraiite pH 0,001 M BogHoro pactBopa AgNO3. Hanumure ypaBHEHUs peakiuu
THJIPOJIM3A [0 BCEM CTYINEHSM. Y CHIIUT WM OCJIa0UT T'MIPOIIN3 J00aBICHUE B YKa3aHHBIN
pacTBop a) BoAbl, 0) monuxenue T?

4. HanumuTe mporecchl, UAYIUE P 3IEKTPOXUMUYECKOoi Koppo3uu Fe- rmiacTuHb! B
pactBope KNO3 . CkosbKko rpaMMOB METaJUIa Pa3pyLIUTCs, €CIM Ha KaTOJAHbBIX YyU4acTKax
BBIJICTUIIOCH 1,1 M1 BO1OpoAa ¥ MOTJIOTUIIOCH 22,4 MJT KHCJIOpOoa.

5. C no3unuii MeToia BaJICHTHBIX CBsI3€l OOBSCHUTE MEXaHU3M 00pa3oBaHMs CBsI3eH B
monekyiax CO u H2O. Ilokaxute npocTpaHCTBEHHYIO KOH(PUTypaIUIO STUX MOJIEKYIL.
Onpenenure NOJIIPHOCTD CBA3EH U MOJIIPHOCTH MOJIEKYIL.

IIpoueaypa nposenenus

[TpoBoauTCs B mUCbMEHHOU (popme mo OmieraM B BUAE MOATOTOBKU U H3JI0KEHHUS Pa3BEPHYTOTO
OTBETA.

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDI

1. Komnerenumnss/Muankarop: UJI-7onk-3 JleMOHCTpHpyeT MOHUMaHHE XMMHYECKHUX TPOLIECCOB

Bonpocel, 3aganus
1.Ha ocHoBanuu pacuera sneprun [ mo66ca npouecca: CuO(x) + HCI(p) = CuCI2(p) + H20(x)
clienaiTe BBIBOJ O TOM, 3aIluIIaeT Jiu okenJ CU MeTauIMYecKyro JeTajilb OT BO3AeHCTBUS
KHUCJIOTHI B YCIIOBUSIX, ONIM3KUX K CTaHJAPTHBIM.
2.Paccunraiite pH 0,1 M Boxnoro pactBopa CuCl2 . Kak uzmenurcs kauectBeHHO pH 3Toro
pactBopa nipu nodasnennu B Hero: 1) HCI(p), 2) KOH?
3.PaccmoTtpuTe anekrpoxumuyeckyto kopposuto Fe B 0,1 M pactsope HCL. Ilpennoxure
aHOJIHBIE U KAaTOJHbIE MOKPBITUA Ul JaHHOTO MeTaiia. PaccunTaiite Maccy pacTBOPUBIIETOCS
MOKPBITHUS, €CIIU MPHU 3TOM BbIAennnoch 22,4 ma H2 n nornotunoces 4,8 ma O2.
4.0mnpenenute cTpykTypy U nossspHocTh Mosiekyln BeCl2 u GeCl2 mo meToy BalleHTHBIX
cBsizeit? Jlaiite moHATHE 0 THOPUAN3ALIMY HA TIPUMEpE TaHHBIX MOJIEKYII.
5.Paccuuraiite sHepruto aktuBanuu Ea mponecca okucnenust Cu , eciiu Ipy NOBBILICHUH
temrepatypsl oT 30 10 800C ckopocTh peakiuu Bo3pocia B 800 pas.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Hanummre 31eKTpoHHbBIE (hOpMYJIsl aTOMOB, 00pasyromnmx moiekynsl Cl2 , GeCl2 , CoCl2 .
[Toxaxxute MexaHu3M 00pa30BaHMsl YKa3aHHBIX MOJIEKYJI, ONPEACTUTE MOIIPHOCTD KaX 101
MOJICKYJIbI

OTBeTHI:
Hcnonws3oBatek Tabnuily Menaeneena /11 HAIMCAHUS SJIEKTPOHHBIX (OPMYJT JIEMEHTOB,
MpaBuJjIa ONPECIICHHS BaJICHTHOCTH 3JIEMEHTOB, ONPEICIISITh IPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [10 METOY BaJICHTHBIX CBSI3€H, MOJISIPHOCTD CBA3EH M MOJIEKYII, TpaBuIIa
ONPEAEIIEHUS CTPYKTYPbI U CBOMCTB KOMIUIEKCHBIX COEMHEHUI

Bepwnsriii otet: Cl...3S23p5; Ge...4S24p2; Co...3d74S2; monekyna Cl12—iuHeiinas,

HenossipHast; moiie-kyna Gel2—yrnosas, nonsipHas; mosekyina Col2 --- nuneiinas,

HenoJsipHast
2.Paccuuraiite pH pactBopa 0,03M H2SO4 . Byner nu npoTekats npoiecc rupoiusa coiu,
obpazoBanHoii B3aumojeiicteueM NH4OH u H2SO4 ? Hanmmure ypaBHEeHUE mipoliecca
THIIPOJIN3a, JaliTe KaueCTBeHHYI0 oleHKY pH pacTtBopa conmu. Kak Oynet n3amensteest pH
pacTBoOpa COJIM MPH YBEIMUYECHUN KOHIICHTPAIH?

OTBeTHI:
Hcnons30BaTh TEOPUIO CHIIBHBIX U CJIA0BIX 3JIEKTPOIUTOB ISl PACUETOB BOJIOPOJAHOTO
MOKAa3aTeNN CPeJibl.

Bepusiii orBet: pH=1,3; NH4+ + H20 <> NH40OH + H+; pH <7, cpena kucnas; npu

YBEJIMUYEHUU KOHLIEHTpa-1IMM COJIU CpeJa CTaHeT bosee kuciaoi, pH ymeHpmures.
3.Kunertuka peakiuu nepBoro nopsjaka A(r) — 2B(r) u3ydanach MAaHOMETPUUYECKUM
MetoaoM. HauanbHoe cocTosinue cucteMbl — BemecTBo A ¢ gaBienuem 40 klla. YUepes 11,5
MUH o0I1Iee JaBjieHue B cucteme yBenuuuiock Ao 60 klla. PaccunTaiite KOHCTaHTY CKOPOCTH
peakuuu.

OTtBeTsI:
OO0m11e 3aKOHBI XMMHUYECKON KHHETUKH, 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHIIEHTPAIUU
peareHToB, 3aBUCIMOCTh CKOPOCTH PEaKIIUU OT TEMIEePaTyphI.

Bepusriit otet: 0,001 c-1

II. Onucanue wikanvt oueHuganus

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 6blnoaHeHus 3nanus: Pabora BBIOIHEHA B paMKax "TPOJABUHYTOTO'
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO C(hOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIIeHHH

'

Ouyenka: 4
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BelmogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTATKH

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIMOTHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BBITIOJTHEHA BEPHO. HA BOIPOCH YTIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WX BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUIHLHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
crynentoB HUY «MOW» Ha 0cHOBaHUM CEMECTPOBOM U aTTECTAL[MOHHOM COCTABIIAIOILINX.
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